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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Takeda et al 
(US Pat. 5892271). 

Regarding claim 1, Takeda et al disclose an integrated circuit (IC) package comprising: 

- an IC die (1 in Fig. 3/4) having a top side and bottom side opposite to the top side, the 
top side including bond pads/terminal electrodes (2 in Fig. 3/4) 

- raised interconnects/projection bumps (3 in Fig. 3/4) located over and conductively 
coupled to the bond pads 

- a flexible circuit film/substrate (4/8 in Fig. 3/4) being located over and conductively 
attached to the raised interconnects/projection bumps such that an air gap is formed 
between the IC die and the flexible circuit film/substrate, and 
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- contact/external connection bumps (7 in Fig. 3/4) conductively coupled to the outer 
landings/terminal electrodes (Col. 4, line 26) 

(Fig. 3/4; Col. 3, line 50- Col. 4, line 50). 

3. Claim 15 is rejected under 35 U.S.C. 102(b) as being anticipated by DiStefano et 
al (US Pat. 5518964). 

Regarding claim 15, DiStefano et al disclose an integrated circuit (IC) wafer (86 in Fig. 
11-14) having a top side and bottom side opposite to the top side, the wafer comprising: 

- a plurality of IC dice (88 in Fig. 11-14) having a plurality of bond pads/contacts (90 in 
Fig. 14) 

- a plurality of raised interconnects/projection bumps (104 in Fig. 14) located over and 
conductively coupled to the bond pads, and 

- a composite flexible circuit/dielectric film (34/60 in Fig. 14) being applied over and 
conductively attached to the plurality of raised interconnects/projection bumps such that 
an air gap is formed between the IC wafer and the flexible circuit film/substrate 

(Fig. 14 and 11-13; Col. 11, line 1-Col. 12, line 58). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takeda et al (US Pat. 5892271) in view of Akagawa et al (US Pat. 5834844). 

Regarding claim 2, Takeda et al further disclose the air gap/height being in a range of 
40-50 microns but fail to specify the range being 10-500 microns. 

The parameters such as air gap/spacing between the die and the substrate, 
bump height, bump/pad spacing/pitch/offset, size/dimension of the die/substrate, etc. in 
chip packaging and interconnection technology art are a matter of design choice to 
achieve the overall package size, interconnection density and reliability requirements. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time invention was made to select the air gap/height being in a range of 10-500 
microns to achieve the overall package size, interconnection density and reliability in 
Takeda et al's package. 
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Regarding claim 3, Takeda et al disclose the size of the flexible circuit film/substrate 
being slightly larger than that of the die but fail to specify the respective sizes being 
substantially the same. 

However, Takeda et al further disclose using the film/substrate being slightly 
smaller or same as that of the die (Fig. 5 and 8 respectively). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time invention was made to select the flexible circuit film being of the same size as 
the die to achieve the desired mounting area and interconnection density in Takeda et 
al's package. 

Regarding claims 4-6, Takeda et al disclose the flexible circuit film/substrate (4/8 in Fig. 
3/4) having a top and bottom surfaces and comprising inner landing/electrode terminals 
located on the bottom surface (not numerically referenced in Fig. 3/4; Col. 4, line 1-25) 
but fail to show the details/structure of the top surface and outer landing where the 
outer landing is offset from the inner landing by a horizontal distance in a range of 50- 
1000 microns. 

However, Takeda et al further disclose the film/substrate (4/8 in Fig. 8) having 
conventional inner and outer landings (14 and 6 respectively in Fig. 8; Col. 6, line 65) 
which are horizontally offset; the inner landings being interconnected to outer 
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landing/electrode terminals located on the top surface, and the contact bumps (13 in 
Fig. 8) being conductively coupled with the outer landings of the film/substrate. 

Furthermore, as explained above for claims 1 and 2, the parameters such as air 
gap/spacing between the die and the substrate, bump height, bump/pad 
spacing/pitch/offset, size/dimension of the die/substrate, etc. in chip packaging and 
interconnection technology art are a matter of design choice to achieve the overall 
package size, interconnection density and reliability requirements. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time invention was made to select the outer landing being offset from the inner 
landing by a horizontal distance in a range of 50-1000 microns to achieve the overall 
package size, interconnection density and reliability in Takeda et al's package. 

Regarding claim 7, Takeda et al disclose the bond pad but fail to specify using an under 
bump pad formed over the bond pad and being conductively coupled to the bond pad 
and the raised interconnect. 

Akagawa et al teach using a variety of conventional configurations where the 
under bump pads (60 in Fig. 22) are formed over the bonding pad/landing portions and 
being conductively coupled to the raised interconnects/projection bumps (Fig. 22 and 
26-28; Col. 8, line 26-40). 



Application/Control Number: 09653925 
Art Unit: 2811 



Page 7 



Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time invention was made to incorporate the under bump pads over the bond pad 
which are conductively coupled to the bond pad and the raised interconnect to improve 
the bond strength and reliability using Akagawa et al's pad structure in Takeda et al's 
package. 

6. Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DiStefano et al (US Pat. 5518964) in view of Akagawa et al (US Pat. 5834844). 

Regarding claim 16, DiStefano et al fail to specify the range of the air gap/height being 
10-500 microns. 

The parameters such as air gap/spacing between the wafer/die and the 
substrate, interconnect/bump height, bump/pad spacing/pitch/offset, size/dimension of 
the wafer, die, substrate, etc. in wafer/chip scale packaging technology art are a matter 
of design choice to achieve the overall package size, interconnection density and 
reliability requirements. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time invention was made to select the air gap/height being in a range of 10-500 
microns to achieve the overall package size, interconnection density and reliability in 
DiStefano et al's package. 
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Regarding claim 17, DiStefano et al disclose the bond pad in the form of under bump 
pads but fail to specify using an under bump pad formed over the bond pad and 
conductively coupled to the bond pad and the raised interconnect. 

Akagawa et al teach using a variety of conventional configurations where the 
under bump pads (60 in Fig. 22) are formed over the bonding pad/landing portions and 
being conductively coupled to the raised interconnects/projection bumps (Fig. 22 and 
26-28; Col. 8, line 26-40). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time invention was made to incorporate the under bump pads over the bond pad 
which are conductively coupled to the bond pad and the raised interconnect to improve 
the bond strength and reliability using Akagawa et al's pad structure in DiStefano et al's 
package. 

Regarding claims 18-20, DiStefano et al disclose the flexible circuit film (34/60 in Fig. 
14) having a top and bottom surfaces and comprising a plurality of inner 
landing/electrode leads located on the bottom surface (60 in Fig. 14; Col. 11, line 56) 
and outer landings on the top surface (44/56 in Fig. 10 and 14; Col. 9) where the film is 
attached/coupled to the plurality of the raised interconnects/projection bumps at the 
plurality of inner landing/electrode leads (Col. 11 and 12). 
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DiStefano et al further disclose a plurality of conventional solder balls/contact bumps 
(116 in Fig. 17; Col. 14, line 55) being formed and coupled with the outer landings 
where the outer landings are horizontally offset from the inner landings located at the 
raised interconnects/bumps but fail to specify the offset of horizontal distance being in a 
range of 50-1000 microns. 

As explained above for claims 15 and 16, the parameters such as air 
gap/spacing between the wafer/die and the substrate, interconnect/bump height, 
bump/pad spacing/pitch/offset, size/dimension of the wafer, die, substrate, etc. in 
wafer/chip scale packaging technology art are a matter of design choice to achieve the 
overall package size, interconnection density and reliability requirements. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time invention was made to select the outer landing being offset from the inner 
landing by a horizontal distance in a range of 50-1000 microns to achieve the overall 
package size, interconnection density and reliability in DiStefano et al's package. 

Papers related to this application may be submitted directly to Art Unit 281 1 by 
facsimile transmission. Papers should be faxed to Art Unit via Technology Center 2800 
fax center located in Crystal Plaza 4, room 4C23. The faxing of such papers must 
conform with the notice published in the Official Gazette, 1096 OG 30 (15 November 
1989). 
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Art Unit: 2811 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nitin Parekh whose telephone number in (703) 305- 
3410. The examiner can be normally reached on Monday-Friday from 08:30 am-5:00 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas, can be reached on (703) 308-2772. The fax number for the 
organization where this application or proceeding is assigned is (703) 308-7722 or 
7724. 
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